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The experiment was conducted to compare the effect of different sources
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) ) Throughout the experiment body weight, body weight gain, feed intake
Lysine, broiler, growth and feed conversion ratio were recorded as growth performance. Carcass
performance, carcass

characteristics and blood biochemical profile were also taken after the end

yield, blood parameters of feeding trial. The supplementation of different sources of lysine with

feed had significant (P<0.05) effect on growth performances. Results
showed that CJ lysine treated broilers had significantly (P<0.05) higher
body weight and body weight gain at the end of the experiment
compared to Ajinomoto and Natural lysine treated groups. FCR was
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1SSN: 0003-3588 improved significantly (P<0.05) in CJ lysine group (1.56) compare to
the Ajinomoto group (1.69) and Natural lysine group (1.68). Abdominal
fat weight showed significant (P<0.05) variation among different
treatment groups. Based on the results of this study, it may be
concluded that the supplementation of Ajinomoto lysine, CJ lysine and
Natural lysine with feed could improve growth performance of broiler
and CJ lysine could be considered as performance enhancer in broiler
production.
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well as for the proper functioning of enzymes

Introduction and tissues (NRC, 1994). The essential amino
The diets of chicken must contain amino acids acids for poultry are Arginine, Histidine,
in large quantities. Amino acids are crucial for Isoleucine,  Leucine, Lysine,  Methionine,
the body's structural and defensive tissues as Phenylalanine, Threonine, Tryptophan, and
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Valine (Mc Donald, 2007). Lysine improves
broiler performance, overall growth, feed
conversion ratio (FCR), and survivability. Also,
it is crucial for hens that are unable of
maintaining biological process and growth.
Lysine is available in a variety of forms; its
typical appearance is that of a fine white
powder or fine grain particles with a crystal-like
structure. It readily dissolves in water, which
has contributed to its appeal in the supplement
industry due to how simple it is to incorporate
into powdered drink mixes. The body needs
lysine to produce creatine monohydrate, which
is necessary for both energy production and
muscle growth. L-lysine HCL (Feed grade) which
brand is Ajinomoto or CJ used for animal
consumption. It is made in Brazil under license
of Ajinomoto Co., Inc., Japan. It is produced by
an innovative fermentation process. Raw
materials such as corn, tapioca and sugarcane

are used, then through strain development,
fermentation, purification and drying process
the final product (L-lysine HCL) is

manufactured. It has 3 physical forms; powder,
granule and liquid form. Powder form has
higher purity (99%) than other two forms. Few
ingredients used in making chicken diets
typically do not contain enough lysine. Thus, it
is necessary to add synthetic lysine to the
nutritional combination to make sure the birds
get a suitable quantity. All high-quality chicken
feeds are made to include enough lysine to
promote healthy body growth and the formation
of feathers. However, if extra grains (like
maize) are included in the full meal, the amount
of lysine that the bird consumes may not be
sufficient to support growth, in addition to other
physiological processes and immune responses.
To meet the nutritional requirements of the
birds, lysine must be added to broiler diet. For
the regulation of nitrogen and carbohydrate
metabolism, as well as for the production of
nucleotides and chromo proteins, lysine s
essential for poultry. It encourages the rapid
growth of young birds, the high consumption of
feed, and the production of the melanin pigment
in chicken feathers. Lysine impacts erythrocyte
production, calcium deposition in bones, and
redox processes. It also activates amino acid
transamination and deamination, which makes
it easier for the body to absorb calcium and
phosphorus. The synthesis of  proteins,
particularly those important for the development
of skeletal tissue, enzymes, and hormones, more
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effectively utilizes the available lysine. At the
same time, lysine can be broken down to
produce glucose and ketone bodies when there
aren't enough readily available carbohydrates.
While poultry is fasting, this mechanism serves
as a significant energy source. Low abdominal
fat pad weight was found to be associated with
improved FCR, breast meat production, and BWG
at an optimal lysine concentration of 1.09%
greater than NRC norms (Leclercq, 1998). When
broiler chickens were provided finisher food
supplements with lysine, their growth
performance was found to be significantly
improved (Leclercq ,1998; Razaei et al., 2004;
Sterling et al., 2004). The aim of the present
study was to investigate the effect of different
source of lysine on growth performance,
carcass yield and blood biochemical
parameters on broiler chickens.

Materials and Methods

Experimental birds

A total of 400 day-old mixed-sex Arbor Acres
commercial broiler chicks were used for this
experiment. The chicks were collected from a
reputed poultry hatchery.

Experimental diets

The broiler diet was formulated for three phases
namely, starter, grower and finisher (Table 1).
Three types of diets were provided as mash
form. The nutrient requirements (ME, CP, CF, EE,
Ca, P, Lysine and Methionine) were satisfied as
recommended for Arbor Acres broiler strain diet

and also same for all treatment.

Bird’s management

A semi-monitor type open-sided house was
used for the experiment. Sixteen (16) pens of
similar sizes were made by using wire-net. Each
pen area was 20 square feet (10 feet x 2 feet)
containing 25 birds. The experimental house
was properly cleaned, washed and disinfected
by using disinfectant TH4+ solution
(manufactured by Sogeval, France & distributed
by Century Agro Ltd. Bangladesh). Rice husk
was used as litter material at a depth of 3 cm.
The day-old chicks were randomly placed in

the pans and the initial body weights of the
recorded. Glucose solution was

provided to the chicks to overcome the
transportation stress. The room was preheated

chicks were
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before the arrival of the chicks. A digital
thermo-hygrometer was used to measure the
temperature and humidity. The chicks were
brooded in an enclosure with one 100-watt electric

lamp. The chicks were supplied a temperature of
35°C during their first day, which gradually
decreased every three days interval until they
were one week old. The birds were exposed

Table 1. Ingredients and nutrients composition of the experimental diets (DOC - 35 days)

Ingredients Starter Grower Finisher
(DOC - 14 days) (15 - 28 days) (29 - 35 days)

Maize 53.25 56.25 60
Soyabean meal 27 23 21.75

Rice polish 6 6 5
Protein concentrate 8.5 8.5 4.5

Limestone 1 1 1

Di calcium phosphate 0 0 1
Lysine 0.238 0.24 0.25
Methionine 0.119 0.12 0.125
Vitamin premix 0.25 0.25 0.25
Enzyme 0.096 0.095 0.098
Choline chloride 0.1 0.12 0.125
Common Salt 0.447 0.425 0.402
Soyabean oil 3 4 5.5

Analyzed values of the nutrients
Moisture (%) 10.34 10.64 10.39
ME (kcal/kg) 3063.65 3162.85 3243.53
CP % 22.36 20.88 18.16
Lysine % 1.51 1.40 1.20
Methonine % 0.52 0.51 0.45
Calcium % 0.86 0.85 0.63
fresh drinking water. Strict bio-security

to a continuous lighting period of 23 hours,
followed by 1-hour dark phase in the first 4
days of brooding. Feeds were first delivered on
newspaper for the first four days of life, and
thereafter on little trays. For each pen of 15
birds, one round tube feeder with a 3.5 kg feed
capacity and one round drinker with a 4-liter
water capacity were provided. After 7 days, the
chicks were placed to the experimental site and
feeders & drinkers are set as per need. The
feeders and drinkers were fixed in such a way that
the birds were able to eat and drink conveniently.
Feeders were cleaned in every week and
drinkers were cleaned two times daily (morning
and afternoon). A standard vaccination schedule
was practiced to maintain the flock healthy. To
cope with the pressures of vaccination, catching
for weighing, and other procedures, a fat-
soluble vitamin called Allvit MA (BREMER
PHARMA GMBH, Germany) was given to them in
all treatments at a rate of 1 g per 1 liter of
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procedures were maintained inside & outside the
research shed.

Data collection and record keeping

All the data of birds’ body weight, body weight
gain, and feed intake were recorded weekly. Using
this data, | body weight gain (BWG), feed intake
(FI), feed conversion ratio (FCR) was calculated
for each period of growth. During entire
experimental period, the temperature and
humidity of experimental house were recorded
two times in a day (morning & afternoon) with the
help of an automatic thermo-hygrometer. Each
replicating bird had three to four ml of blood
gently poured into sterile test tubes after being
carefully drawn from the wing vein using a
clean, sterilized disposable syringe and needle. For
clotting, tubes were angled at a 45- degree angle
and left at room temperature. After two hours,
the separated blood serum was put into an
eppendorf tube and centrifuged for ten minutes at



Dietary lysine on the performance of broiler chickens

3000 rpm. After that, the serum was put into
a different eppendorf tube and kept there at

200C until analysis. Permanent markers were
used to appropriately mark the eppendorf tubes
for simple identification during chemical analysis.
According to their separate protocols, the serum
lipid profile, which includes glucose, cholesterol,
triglycerides, high density lipoproteins, low
density lipoproteins, creatinine, total protein,
and uric acid, was examined.

Statistical analysis

Analysis of Variance (ANOVA) was used to
statistically assess all of the experiment's
calculated and recorded data in accordance with
the CRD principles (CRD). The significant
differences between various means were
determined using the Duncan Multiple Range
Test technique at a 5% level of significance
(SAS, 2009).

Result and Discussion

Growth performance

The overall growth performance of broiler has
shown in Table 2. The results revealed that the
dietary recommendations of Arbor Acres for lysine
led to maximum growth performance, in terms of
BW, BWG, FI, FCR. During the starter & grower
periods throughout the study Ajinomoto lysine, CJ
lysine, Natural lysine and the combined lysine
(Ajinomoto + Natural) group did not affect broiler
growth performance. These findings are in
disagreement with Bahadur et al., (2010) who
reported that the supplementation of various
sources of lysine had significant effect on body
weight among treated groups. During the finisher
period, a 0.05% difference among those treatment
groups increased BW, BWG, FI, FCR which agrees
with Emmert J L et al., (1999). They showed
different source of lysine had significant effect in
body weight gain among treated groups. The
findings of this study also agree with Ahmad et
al., (2007) that the supplementation of various
sources of lysine had no significant effect on
feed intake among treated groups. Additionally,
the results supported by the observations of
Zarghi et al., (2020) who found that varying
dietary lysine levels had no significant effect
on feed intake. In overall period, better FCR was
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found in CJ lysine compared to other treated
groups. The results were almost equal with
Bahadur et al., (2010) and Emmert J L et al.,
(1999). They reported that the supplementation
of various sources of lysine had significant effect
on FCR among treated groups. In contrast to our
findings, Ahmad et al., (2007) showed that the
supplementation of various sources of lysine had
no significant effect on FCR among dietary
groups. Some of these discrepancies might be due
to the use of different experimental conditions,
such as lysine levels/groups and experiment
duration.

Carcass yields

The data of carcass yields have shown in Table 3.
In this study dressing percentage, breast
muscle, drumstick, head, shank and liver
weight were also affected by supplemented lysine
groups. Higher abdominal fat was observed at CJ
lysine group compared to Ajinomoto lysine and
Natural lysine groups. Moreover, there is no
question that breast meat yield, as a major portion
of the protein synthesis in the body, is very
sensitive to essential amino acids of the diets
specially in today’s broiler strains which are
genetically emphasized on high processing
characteristics and breast meat yield. So, it is
suggested that significant increasing breast muscle
percentage and carcass efficiency in treatments
with higher dietary levels of lysine group. Natural
lysine group showed (P<0.05) significantly higher
breast muscle parentage (40.05) compare to
different treatment groups. The combined lysine
(Ajinomoto + natural) group showed
significantly (P<0.05) higher head (3.61%) and
liver (3.61%) weight compare to other
treatment groups. These findings agree with that
of Tang et al., (2007) and Ojediran et al., (2018)
and Bahadur et al., (2010) who showed similar

results using different sources of dietary lysine.

Serum biochemical indices

The results of serum biochemical indices have
shown in Table 4. This result indicates that there
were significant (p<0.05) differences in
cholesterol, triglycerides, HDL, LDL and
glucose among different treatment groups.
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Table 2. Overall growth performance of broiler fer different sources of lysine (DOC-35 days)

Parameters Treatments P-value LS
Ajinomoto CJ lysine Natural lysine Ajinomoto +
lysine Natural lysine
DO weight 41.61+0.00 41.61+0.00 41.61+0.00 41.61%0.00 -- NS
(g/bird)
Final Body weight  1293.28b + 10.72 1418.64@ +11.33 1331.7138D + 11,99 1346.59ab + 893  0.000  **
(g/bird)
Body weight 1251.68C + 10.72 1377.038+ 11.33  1290.10PC + 11.99  1304.980 + .93 ~ 0.000  **
gain (g/bird)
Feed Intake 2118.85 +23.72 2154.28 + 19.12  2170.78 £ 24.59  2193.88 +15.55  0.095 NS
(g/bird)
FCR 1.692 + 0.01 1.56P + 0.03 1.682 + 0.03 1.682 + 0.02 0.026  *

Data are presented as mean = SE. Where, NS= Non-significant, LS= Level of Significance, *=
Significant (P< 0.05); **=Significant (P<0.01). a, b and ¢ mean with different superscripts within the same
row differ significantly.

Table 3. Effect of feeding different sources of lysine on carcass yield of broiler (21 days & 35
days) (% in relation to body weight)

Age of birds Parameters Treatments P- LS
Ajinomoto CJ lysine Natural Ajinomoto + value
lysine Lysine Natural lysine
21 days DP (%) 63.99 £ 1.05 67.89+ 0.05 63.05+ 1.83 61.31 + 3.37 0.261 NS
Breast Muscle (g)  39.50 + 2.09 36.51 + 0.95 32.52 + 0.68 34.59 + 1.13 0.076 NS
Drumstick (g) 17.04£0.23 17.62+2.07  19.84%0.25 17.63+0.96 0.431 NS
Head (g) 3.97+0.01 3.87+0.38 3.97+0.11 4.22 + 0.25 0.752 NS
Shank (g) 9.90+0.17 9.75+0.86 11.89+ 0.47 10.39 + 0.72 0.191 NS
Liver (g) 2.99 £0.11 3.32 £+ 0.49 2.39 £ 0.07 2.88 £ 0.10 0.224 NS
Abdominal Fat (%) 0.65b £ 0.43 1.242 £ 0.35 0.40C £ 0.01 0.580 +0.21 0.034 *
35 days DP (%) 58.96 +£ 1.88 59.05+ 1.29 57.95+ 4.29 55.31 + 3.95 0.818 NS

Breast Muscle (9)  32.99b + 0.49 34.98b +2.08 40.052 + 0.43 36.383b £ 0.16 0.041

Drumstick (g) 17.32+ 1.44 17.00+ 0.94 18.03+ 0.34 18.39 + 1.61 0.831 NS
Head (9) 2.65C€ + 0.07 3.15b +0.04 2.72€ +0.17 3.613 £ 0.10 0.008 **
Shank (g) 9.08 £ 0.93 10.53+0.69 10.04 % 1.19 10.57 £ 0.29 0.607 NS
Liver (9) 2.86 @b+ 0.15 2.47b + 0.34 2.62b + 0.07 3.613 £ 0.10 0.046 *

Abdominal Fat (%) (.85b + 0.02 1.472 +0.16 0.80b + 0.22 0.64€ + 0.10 0.045 *

Data are presented as mean * SE. Where, NS= Non-significant, LS= Level of Significance, *=
Significant (P< 0.05); **=Significant (P<0.01). a, b and c mean with different superscripts within the same
row differ significantly.
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Table 4. Serum biochemical

parameters of broiler in different dietary treatments (mg/dl)

Treatments P-values LS
Parameters 72
Ajinomoto CJ lysine Natural lysine Ajinomoto +
lysine Natural lysine
Cholesterol 160.31P £ 5.31 233.752 +5.63126.00€ + 5.25 151.56PC £ 594  0.001 **
Triglycerides 127.24 @b+ 1,87 150.522 + 3.95110.07P + 2.61 116.3138b £+ 6.06  0.007 *
HDL 31.59€ + 1.19  34.44C £ 1.19 40.62D £4.50 50.612 + 4.01 0.043 *
LDL 103.27P £4.49 171.21@2 +4.02 67.37C +2.73 103.29b + 7,76  0.001 **
Creatinine 0.78 + 0.01 0.70 £ 0.14  0.94 = 0.06 0.94 + 0.17 0.440 NS
Uric acid 3.88 + 0.19 4.76 £ 0.16  4.26 + 0.10 4.28 + 0.49 0.314 NS
Total Protein 4.18 + 0.99 4.42 £ 0.14  4.25+ 0.41 3.53 + 0.40 0.725 NS
Glucose 95.29bC + 355 81.56C + 4.76 111.38P + 458 119.698 + 4.65  0.012 *
LDL/HDL ratio 3.27: 1 4.97:1 1.66: 1 2.04: 1 - -
Total Cholesterol/ HDL 5.07: 1 6.79: 1 3.10: 1 2.99: 1 - --
ratio
Data are presented as mean £ SE. Where, NS= Non-significant, LS= Level of Significance,

*=

Significant
within the same row differ significantly.

Broilers produce uric acid as the main end product
of nitrogen metabolism (Hosseintabar et al.,
2015). In particular, birds metabolize excess or
imbalanced dietary amino acids into various C-
compounds and ammonia, and then convert the
ammonia (which is highly toxic) into uric acid
(Namroud et al., 2008; Karami et al., 2018). As
precursors of L-carnitine, lysine can play important
role in lipid and energy metabolism (Borum 1983).
L-carnitine has hypolipidemic effects, in that it
reduces circulating concentrations of cholesterol,
triglycerides, free fatty acids, phospholipids, and
VLDL, and it increases the concentrations of HDL,
intermediate density lipoprotein (IDL), and LDL
(Diaz et al., 2000; Arslan 2006). Chickens
experience significant increases in plasma
cholesterol, LDL, and HDL when there are dietary
surpluses of lysine (Bouyeh and Gevorgyan 2011).
Our results indicate that CJ lysine group showed
significantly higher (p<0.05) cholesterol and
triglycerides compared to Ajinomoto and
Natural lysine group. The combined Ilysine
group showed significantly (p<0.0.05) highest
except abdominal fat percentage. On the other
hand, the serum biochemical indices vary
significant among different dietary lysine sources.
Taken together, it can be said that all the three
dietary lysine sources (Ajinomoto, CJ, and Natural
lysine) could be considered as performance
enhancer for broiler and CJ lysine was better
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(P< 0.05); **=Significant (P<0.01). a, b and ¢ mean with different superscripts

HDL and glucose compared to other dietary
treatment groups. Natural lysine group showed
significantly (p<0.05) lower LDL compare to
Ajinomoto and Natural lysine group. On the
other hand, serum creatinine, uric acid and total
protein were not affected significantly among
different dietary groups. Our results were
supported by the observations of Yuan et al.,
(2016). They showed dietary lysine had significant
effect on blood biochemical parameters among
different dietary treatment groups. But, Zarghi et
al., (2020) disagree with our results who found
that dietary lysine had no impact on serum
metabolites.

Conclusion

There were significant differences in terms of the
growth performance of broilers fed different
sources of lysine but the carcass Vvyield
characteristics were no differ statistically

performer than other two. But more details
investigation will require using the combinations of
different lysine source is necessary to draw a
meaningful conclusion.
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